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BITRODUCTIOH 

Today  after  four  years  of  experience  under  the  National 
Environmental  Protection  Act  of  I969  the  assessment  of 
environmental  impact  remains  more  of  an  art  than  a  science. 
Further  research  and  testing  of  assessment  methodologies  is 
needed  before  Federal  agencies  can  be  assured  that  their 
procedures  have  satisfactorily  incorporated  both  the  spirit  and 
the  letter  of  NEPA.  This  material  is  intended  to  provide  the 
first  step. 

The  annotated  bibliography  herein  is  a  comprehensive  review 
of  environmental  assessment  methodologies.  It  is  complete  to 
the  extent  possible  given  the  current  interest  and  subsequent 
continual  publication  in  this  area.  Benefit/cost  approaches  are 
considered  but  not  emphasized  due  to  the  real  possibility  of 
engaging  in  a  tangent  and  becoming  mired  in  the  complex  and 
arcane  underpinnings  of  economic  analysis.  The  annotations  have 
been  designed  to  render  an  objective  picture  of  the  salient 
information  or  arguments  in  each  reference.  The  bibliography 
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itself  ±3  of  tvTo   parts:  the  first  dealing  iiith  the  methodologies 
themselves,  and  the  second  dealing  idth  references  that  contribute 
directly  to  these  methodologies. 

This  research  hag  unearthed  a  broad  spectrum  of  sjj-stems 
Tjhich  strive  to  assume  the  nature  of  an  assessment  methodology'" 
in  different  irsrfs*     Richard  Hueting's  methodology  which  deals 
tdth  a  "decreased  availability  of  functions"  of  an  environmental 
component  contrasts  tiith  the  familiar  protot^/pic  Leopold  Ilatrix 
as  evidence  of  the  character  of  this  spectrum  vjith  idiich  the 
researcher  is  presented.  Varied  and  controvertible  degrees 
of  modelling  (viz.  A,  K.  BisT-ias)  to  the  utter  lack  of  modelling 
(viz.  Bureau  of  Land  Ilanagement)  and  admixtures  (such  as  the 
methodology  of  Alden),  as  well  as  the  varied  degrees  of 
computerization  employed  (from  the  system  of  Kane  to  the  Tulsa 
Matrix    to  those  of  even  lesser  usage)  provide  a  sampling 
of  the  number  of  planes  on  which  such  a  spectrum  extends. 

The  folloTiing  set  of  criteria  along  Tihich  the  proposed 

assessment  systems  might  be  compsired  and  evaluated  was  found 

to  be  helpful  by  the  authors: 

(1)  ^'hat  kind  of  technique (s)  does  it  employ? 

de script ive /verbal 

costA>enefit 

matrix 

algorithm 

ccicputer  aided  (data  collection,  computation,  and  statistical 

analjrsis) 
computer  modeled 
graphic  overlay 
remote  sensing 
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(2)  Tlhat  are   its  characteristics? 

specialized  traininc  required 

sophisticated  equipraent  required 

funding  required 

adaptabilit3'-  to  change  over  time 

tiniversalitjr  of  application 

comprehensiveness 

level  of  objectivit;;- 

level  of  complexity 

(3)  HoTT  are  alternatives  evaluated? 

A)  kinds  of  impacts  considered: 
ecological 

economic 

socio/cultural 

unquantifiable  (eg,  aesthetics) 

negative  only,  or  positive  and  negative 

primary  only,  or  primary  and  secondary'- 

short  term  only,  or  short  and  long  term 

B)  summarizing  the  alternatives 
arva-j 

ordinal  ranking 
provision  for  "red  flags" 


PERSPECTIV3S  BI  THE  LITHIATURE  OH  EJIVIROiliJEITAL  IliPACT  iETKODOLOGI 

N3PA  has  provided  the  impetus  for  the  re-evaluation  and 
reformulation  of  much  of  the  planning  and  decisionmaking  process 
tliroughout  the  governmental  realm.  It  is  suggested  b;-  Barry 
Flamm*    that  tjhen  concern  Tjith  ilEPA's  process  and  procedures 
dies  doTjn,  quality  and  substantive  aspects  of  environmental 
asseaament  can  be  more  attended.  Environmental  assessment 
methodologies  are  only  norr  coming  to  the  forefront  of  concern 
in  planning  and  decisionmaldlng  spheres.  Kott  to  choose  or  tailor 
an  available  methodolcjy  for  environmental  assessment  is  becoming 
the  ratio  pro  qua  for  the  investment  of  a  vast  amount  of  funds 
and  man-hours. 
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Jawes  Jordan  vjrites  that  the  role  of  environnental  quality 
in  the  traditional  public  decisionmaking  process  must  be 
examined  as  a  necessarjr  basis  for  anal;;7-zing  how  environmental 
impact  assessiiient  should  be  accomplished,  Jordan  arches  tliat 
assessment  must  not  be  one  discrete  entitj''  and  the  planning 
process  another.  Further ^  he  argues  it  is  not  possible  to 
discuss  a  frameTiorl:  for  assessment  prior  to  consideration  of 
assessment  in  terms  of  the  broader  planning  process.  Tliese 
statements  exemplify  the  need  for  having  an  assessment  methodoloQ'' 
which  meshes  effectively  ijith  plaiining  requirements  and  objectives. 
In  a  supplementary,'-  manner,  R,  IT,  L.  AndreTfs  perceives  three 
historic  rationales  in  the  relationship  betueen  environmental 
assessment  and  planning,  Environmental  assessment  nas  first 
structured  as  a  separate  process  from  that  of  planning,  then 
it  became  a  source  of  information  for  the  planning  process  and 
only  recently  has  it  been  recognized  as  an  inseparable  and 
integral  component  of  planning.  An   assessment  riethodologj'- 
should  not  only  mesh  Tjith  one's  planning  requirements  and 
objectives  but  should  also  integrate  the  same, 

A  proper  assessment  methodology  then  is  an  integral  component 
of  planning,  not  just  an  efficient  adjunct.  The  qualification 
of  the  nature  of  this  component  has  provided  a  iiellspring  of 
debate,  Sager  warns  that  it  is  premature  to  construct  a 
framcTJork  of  critical  factors  and  associated  value  scales  in 
the  absence  of  a  T!idel3r  accepted  philosophy  of  environmental 
values,  Requiam,  in  a  similar  vein,  asserts  that  there  is 
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difficulty  in  ranking  individual  environmental  probleras^  even 
among  dedicated  environment alist.s.  Ilill  et  al,  feel  that 
attitudes  touard  economic  development  tJill  sif-nificantly 
influence  the  ranking  of  environmental  problems,  Sager  adds 
that  impacts  associated  luith  these  enviroraiental  problems  be 
couched  in  terms  of  man's  abilltjr  to  adapt  or  alleviate  the 
impacts,  Tliese  tenets  point  totrards  the  conclusion  of 
methodologies  not  only  having  to  relate  the  causal  lii^k  between 
pollutant  and  impact,  but  also  having  to  incorporate  changing 
value  considerations  and  having  to  be  congruous  Tiith  the  backdrop 
of  environmentally  related  attitudes.  Further,  research  must 
be  conducted  to  ass^  attitudes  and  impute  at  least  a  degree 
of  catholicity  to  the  value  scales  employed  in  the  assessment 
component  of  the  planning  process. 

Adding  more  light  on  the  nature  of  an  assessment  methodolos"-, 
Anderson  sees   all  tecliniquos  as  precipitating  into  tiro   forms  - 
those  that  avoid  the  problems  of  benefit/cost  analysis,  and 
those  that  endeavor  to  augment  such  an  approach.  Roskin  has 
tossed  a  caveat  in  the  recent  trends  touards  quantification  in 
assessment.  Ho  warns  that  quantifJ^dLng  can  result  in  tijisted 
interpretations  and  a  dangerous  de-emphasis  of  those  parameters 
TThich  do  not  readily  lend  themselves  to  quantification  -  the 
very  pitfalls  of  benefit/cost  analysis,  Tlicre  are  ttriters 
such  as  IJ.R.D,  Seuell  who  feel  that  the  assessment  process 
itself  incorporates  too  few  benefit/cost  considerations, 
Set-iell  states  that  the  opportunity  costs  of  using  a  resource 
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for  one  purpose  rather  tlian  another  is  too  often  not  considered 
l^--  the  assessment  technique, 

Sorensen  calls  into  question  the  scope  of  an  appropriate 
assesa.ient  technique  in  a  slightly-  different  perepective. 
I-Ie  suggests  that  secondary'-  effects  must  be  dealt  Tiith,  and 
dealt  TJith  in  cause-condition-effect  netuorks.  The  consideration 
of  these  secondary  effects  must  subsume  economic,  environmental, 
social,  cultural  and  aesthetic  factors, 

Tlie  literature  then  paints  an  assessment  methodology  as  a 
systen  that  incorporates  value  considerations  in  the  anal;^'-sis 
of  environmental,  economic,  aesthetic,  social  and  cultural 
impacts,  both  direct  (primarjO  and  indirect  (secondary-).  This 
analysis  must  be  one  which  is  not  so  quantitative  as  to  attenuate 
the  importance  of  parameters  not  readily  quantifiable.  Further, 
a  methodology''  must  be  one  tihich  not  only   continuously  integrates 
and  complements  the  planning  process  but  also  synthesizes 
and  defines  changing  values  and  attitudinal  constraints, 

^    authors  cited  are  found  in  the  accompanying  bibliography 
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PART  A:  lETIIODO LOGICS  /illD  SISTEIS  FOR  BilVnCiriEliTAL  IlIPiiCT 

ASSESSIEIT 

"An  Approach  to  Asseasin,'''  HnxTionriiontal  Ir.ipact,"'  David  U. 
Fischer  and  Gordon  S.  Daviesj  Journal  of  I^nvironr.iental 
llaiia.reraent ,   University  of  i>aterloo,  Cntario,  Canada, 
Vol.  1,  I;o.  3,  July  1973,  pp.  207-227,  8  figures. 

A  method  of  environnental  analysis  is  proposed  that  e:ipands 
the  concept  of  environraental  matrices.  Three  steps  are 
used  to  identifji-  and  evaluate  environmental  feasibility''; 
(1)  a  matrix  for  environmental  baseline  evaluation  in  terras 
of  importance,  present  condition,  and  management,  (2)  an 
environmental  ccrapatability  matri::  in  terms  of  introduced 
activities,  and  (3)  a  decision  matrix:  for  evaluatin;^ 
alternatives  available  (no  project,  structural  and  non- 
structural altei-natives,  locational  alternatives).  This 
mcthodoloGy  relies  heavily  on  the  use  of  multi-disciplinajrj'- 
teams  to  provide  value  scales  and  to  perform  the  environmental 
analysis. 

"DeveloprafDnt  of  Environmental  Indices."  Robert  Pikul,  Statistical 
and  Ilathematical  Aspects  of  Pollution  Problems,  J.  ^^      * 
Pratt,  ed.,  pp.  103-121,  197U'. 

An  index  approach  to  environmental  assessment.  Tlie  author 
presents  an  initial  fonuulation  of  environmental  indices 
in  li.!.  ■•environmental  classes'".  A  method  of  rankin^i  indices 
T^iile  taldno  cost  and  value  considerations  into  account 
is  discussed.  Tlie  assessment  of  impact  is  facilitated  b;*- 
traclanc  2nd  analyzing  the  behavior  of  these  indices. 
2a.ch  mathematical  index  is  analyzed  according  to  factors 
of  Impact,  utility,  value,  cost  and  importance. 

Environraontal  Analj/sis.  "Jorldng  Draft,  Bureau  of  Land  Management, 
August  1973,  126  pp.,  2  charts,  h  diagrams,  2  figures. 

An  approach  to  environment?!  assessment  tihich,  in  keeping 
Tiith  sections  102  (2)  A  C  B  of  ilEPA,  uses  an   ''Jlinvironmental 
Analysis  ^brksheet"  that  is  both  fle:d.ble  and  ''open''.  The 
suggested  environmental  elements  to  be  considered  are 
listed  in  an  ''iiivironmental  Digest''.  In^jacts  are  evaluated 
on  a  scale  of  loTi-medium-high,  positive  and  negative,  as 
they  relate  to  previouslj'"  predicted  Bureau  standards. 
Accompanying  remarks  are  an  integral  part  of  the  ongoing 
uorksheet  process. 
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^^0~^B^?.BiP^XJ^S^^Ji'^^J^P'^.?^-'.    l^^eport  ,.-P^-lkh7,   prepared  for  the 
iloi^thern" States  Power  Corapanj'-j  liLnnesota,  hj  Coiiiraomiealtli 
Associatesj  Inc.,  Jackson,  lachican,  Septeuber  1972,  55  pp.j 
2  dia£,rar,is. 

The  use  of  a  luatrij:  s^j'-stein  in  evaluating;  environnental  impact 
is    further  developed  by  adding  the  adaptability-  and 
flG:dbilit3^  of  a  computer.  The  approach  starts  uith  the 
hierarchal  catalof;;inc  of  all  factors,  then  qiiantifies 
impacts  b^r  assigning  numerical  values  for  magnitude  and 
jjnportance ,  and  combines  multiple  considerations  tlirough 
the  use  of  algebraic  equations  and  weighting  operations. 
The  XTQighting  of  the  individual  elements,  i.e.,  air  versus 
uator,  is  handled  as  an  e::ternal  consideration.  The  computer 
can  modify-  the  ueighting  operations  as  often  as  necessaiy 
in  response  to  new  thinking.  This  s^'^stem  bases  environraental 
factor  comparisons  on  a  relative  rather  than  aii  absolute 
basis. 

aivironmental  Eveluation  System  for  l^ater  PcO sources  Fla.nning . 
Final  report  To  the  Dure aurof"Hecliimat ion,  Jaiiuary  31? 
1972,  Contract  ;,"li;-06-0-7l82,  Battelle,  Coluriibus  Laboratories, 
Columbus,  Ohio,  I88  pp.,  78  figures,  22  tables.  Also  found 
in  TJater  Resources  Research,  Vol.  9*  Ho.  3>   June  1973j 
pp."52>F3r. 

A  proposal  for  environmental  impact  assessment.  The 
methodology  proposed  orders  environmental  categories, 
components,  parameters,  and  measurements  into  a  hierarchical 
structure.  The  study  maintains  that  parameter  Tieighting, 
the  result  of  the  compilation  of  value  curves,  allows  for 
consistent  action  in  project  analyses.  The  e:cpected  future 
environment  without  the  project  is  compared  to  the  e:qoected 
future  environment  with  the  project  and  an^r  differences 
is  measured  in  Ilivironrriental  Impact  Units  (SiilU).  Provisions 
for  "red  flag''  environriiental  sensibilities  ai-e  also  included 
in  the  sjstQn, 

Environmental  Guidelines.  Ifestern  S3rstems  Coordinating  Council, 
Environmental  Committee,  Robert  il.  Coe,  Chairmaii,  Southern 
California  Edison  Company,  December  1971^  96  pp. 

The  Environmental  Guidelines  are  more  of  an  approach  or 
procedure  than  a  methodology  for  environmental  impact 
analysis.  They  suggest  general  areas  and  tjmes  of  irapacts 
to  be  examined  without  suggesting  specific  means  for  their 
measurement  or  evaluation.  Intended  as  a  planning  tool  for 
siting  power  generation  and  transmission  facilities,  the 
Guidelines  have  been  used  in  the  preparation  of  irapact 
statements. 
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inviromiental  ]jii2_act  i^xielysls}     Fhilosophy  a^d>lethods.  xlobert 


E.  lS.tton  and  Thcmas  L.  GoodalGj  eds.,  Procoedincs  of  the 
Conference  on  Znvironitiental  Impact  -'inalysis,  Green  Bay, 
15.sconsin,  January'-  h-$,   1972,  Sea  Grant  Publications  '.ilS- 
SG-72-111,  171  pp. 

Development  of  environiaental  impact  statements  in  compliance 
irith  Section  102  (2)  (C)  of  IIISPA  is  variously  vieiied  as 
one  more  burden  on  arencies  already'-  overt.'^Eed,  as  an 
intrusion  on  agencj'"  prerogatives,  as  a  bottleneck  to 
placate  anti-development  interests,  or  as  a  nev  bureaucratic 
paper  shuffle . 

Tliis  book  is  a  congeries  of  articles  on  the  environmental 
assessment  process.  Authors  evaluate  present  methods, 
suggest  criteria  around  •'.ihich  future  techniques  should 
evolve,  and  provide  interpretation  as  to  the  purpose  and 
scope  of  the  entire  assessment  endeavor.  ^Irticles  of 
special  interest  are: 

J.  -Armstrong;  "Systems  Approach  to  Environmental  Impact: " 
calls  for  time -space  grid  systems  that  consider  densitr^^, 
duration,  and  the  sjoiergistic  effects  occuring  T-dth  other 
proposed  s;-stems. 

P.  Sager:   ''Conceptualizing  Environmental  Impact; "  uarns 
that  it  is  premature  to  construct  a  frameTrorl:  of  critical 
factors  and  associated  values  scales  in  the  absence  of  a 
iddely  accepted  philosophy  of  environmental  variables. 

B.  Ho  shin;  '"Some  Tlioughts  on  Impact  Statements  and 
liathematics, "  -rarns  that  ruantification  can  result  in 
ttristed  interpretations  and  dangerous  de-emphasis  of  those 
parameters  that  do  not  readily  lend  themselves  to  quantification. 

J.  Soronaon:  ''Some  Procedures  and  Programs  for  anvironmental 
Iiiipact  ilnalysisj  ■•'  states  that  it  is  necessai^/  to  de?l  rath 
secondary  effects.  One  should  list  possible  environmental 
effects  and  then  define  salient  ones  due  to  aspects  of 
scarcitj'-  or  uniqueness.  Recoriimends  "cause-condition- 
effect"  netuorks. 

ICrauskopf  and  Bunde:   "F-valuation  of  Environmental  Impact 
Tlirough  a  Computer  Modeling  Process^"  regards  the  essence 
of  impact  as  the  loss  of  diversity,  recommends  a  computerized 
four  phased  ''Regional  i'lnvironmental  I'anagement  Allocation 
Process-  (lUUi/iP). 
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aivir omental  Impact  Aasossment;  A  Procedure.  Lloyd  V. 
Stover,  STJ,   Inc.,  PottstoTm,  Ponnsi^r-lvairia,  v^cience 
Tcclmolosr  Vision,   inc.,  .Report,  Hay  19?2,  Sanders  and 
Thomas,  Inc.,  1972,  12  pp.,  k  ficures. 

A  sjrsteinatic  approach  to  environmental  impact  assessment 
that  proceeds  from  an  initial  env?a-onnental  inventor;'-  to 
analysis  of  the  predicted  effects  of  the  proposed 
development,  and  finally  to  evaluatinc  the  alternatives, 
Tlrree  areas  of  concern  are  identified:  the  environment, 
human  uell-beinc,  and  the  proposed  development.  Data  is 
analyzed  throurli  a  method  of  assiGninc  numerical  values 
in  terms  of  an  Environmental  Impact  Index  (Eti),  JUternative 
Proportional  Value  (AFV),  Functional  Impact  Value  (FIV), 
and  Environmental  Impact  Assessment  (total  FIV's). 

Environmental  Impact  Assessment;  A  Procedure  for  Coordinating 
ajid  _Or;-;aniainn  jjiviromental  Planning.  Dr.  rioT/ard  Pt. 
Aidon,  Thome  Ecolocical  Institute,  Boulder,  Colorado, 
unpublished  report,  hS  pp.,  lU  tables,  10  figures. 

ilar^''  of  tho  stumblinc  blocks  one  faces  in  trying  to  integrate 
diverse  ecological  elements  into  a  single  ''end  product" 
are  lessened  by  a  recommended  procedure  of  seven  steps, 
from  initial  coordination  and  comjiiuni cation  to  final 
recommendations.  This  comprehensive  procedure  employs  an 
environmental  resource  inventory,  ''Composite  Strength  of 
RelationsMp"  and  "Impact  .Relationship"  matrices,  map 
graphics,  nonmonetar:/  cost/benefit  studies,  and  ranking 
operations  in  evaluating  both  linear  and  more  complex 
environmental  interrelationships , 

lihvironmental  Impact  Assessment:  Guidelines  and  Commentar";, 
Thomas  G.  Dicl:ert  and  .lathcrino  R.  Doneny,  eds.,  University 
Ebrtension,  University  of  California,  Berkeley,  19lk,   238 
pp.,  U  tables,  11  figures,  h  pictures. 

The  6.!rj  of  the  single  purpose  planniiig  agency  is  past  and 
agoncy  procedures  based  on  custom  or  tradition  arc  no 
longer  justified.  Interaction  and  cooperation  are  needed 
betueen  all  parties  concerned  idth  the  envirorancnt.  This 
collection  of  papers  revieT^'s  the  State  of  the  j\rt  in 
environmental  impact  assessment,  ilreas  covered  include 
the  suggested  content  and  organization  of  environmental 
impact  statements,  legal  aspects,  rcvieir  of  assessment 
methodologies  (including  t'ne  Berkeley  Snvironmcntal 
Simulation  Project),  case  studies,  and  a  summary'-  of  Federal 
and  state  guido-lj-nes  and  legislation. 
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Snvlrqnriiental  Impact  Asse5sinen_t_3tud7  for  itogMalitar:/  FrogrcTOS. 
Technical  Report  D-13,   December"  1973,  ^^^nrj   Coj^ps^'of  oiingineersj 
by  Construction  2ngineerinr  .le search  Laboratory,  Champaign, 
Illinois,  170  pp.  25  figures,  13  tables. 

Potential  environmental  impacts  are  identified  by  a  computer- 
aided  assessment  program  developed  for  lirmj   activities. 
Eleven  technical  areas  of  specialty  are  used  in  describing 
the  environment.  Environmental  impact  analysis  proceeds 
at  3  levels:   (l)  detailed  level,  (2)  rovieTi  level,  and  (3) 
controversial  attributes  level.  ''Ramification  remarks'' 
were  developed  for  noting  potentially  important  construction 
impacts,  as  irell  as  procedures  for  minimizing  adverse  impacts. 

Snvironmental  Resources  I  Management.  Central  HeTi  York  Regional 
Planning  "and  Development  Board,  prepared  for  Department  of 
HUD,  October  1972,  available  through  the  national  Teclinical 
Information  Service  PB217-5l7j  U2  pp. 

This  report  ezamines  environmental  impact  in  its  relation 
to  resources  management  and  regional  planning.  "ITatural 
Resource  Conditions''  (such  as  steep  slopes,  shallotr  soils) 
are  delineated.  These  are  then  used  as  a  base  for  the 
'Environmental  Impact  Chart"  uhich  is  actually  a  combination 
of  t:To  matrices-  one  tjhich  considers  tlie  resource  conditions 
and  methods  of  development,  and  the  other  which  considers 
primary  and  secondary-  impacts.  Ilatri::  elements  are  coded 
for  major  direct,  major  indirect,  minor  direct,  and  minor 
indirect  impacts.  The  authors  tout  the  chart  as  having  an 
abiltity  to  be  employed  in  a  variet;'-  of  uays  dependent  on 
the  needs  of  the  user.  A  capability  rating  si^'-stem  predicated 
on  the  Chart  for  use  in  ecological  values  and  regional 
development  is  proposed  for  land  use  planning. 

Handbook:  Applications  of  Remote  Sensing  and  Computer  Tecliniques 
for  Recreation  Planning.  Vol.  1,  2,  3,  &  k,   for  Bureau 
of  Outdoor  Recreation,  Ilarch  197U,  by  University  of  IQ.sconsin, 
liadison,  IB.sconsin,  illustrated,  tables,  charts. 

This  environmental  assessment  s^'-stem  is  unique  in  its 
remote  sensing  data  gathering  and  its  computer  generated 
overlays.  Statistical  methods  for  sampling  the  project 
area  (divided  into  cells  for  study  by  random  sampling) 
are  documented.  A  total  Impact  Index  (II)  is  calculated 
for  each  of  the  cells  and  compared  to  the  libcpected  Impact 
(21)  on  each.  An  "Immitation  Data  Bank  '  is  proposed  as 
an  aid  in  the  testing  of  other  methodologies. 
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Handbook  for  Assessing  the  Social  and  Econor.iic  Iifroacts  of 
J.^eyQu  alitor  lanagenent  Plans.  Z?A,   July  197  3 1   and 
papers  by  Robert  Rea  of  the  Resource  riannin;^  Associates, 
Inc.,  of  Cambridge,  iJeu  York  and  Paris. 

These  studies  propose  a  sj'stein  for  environmental  assessnent 
TJhich  is  definable  in  tuo  discrete  conponents--Impact 
Identification  and  Impact  Evaluation.  The  methodology'- 
relies  heavily  on  input  from  Regional  Planning  Agencies 
and  coiimunity  groups .  In  the  impact  identification  process 
objectives,  by-products,  short-term  requirements  and  long- 
term  requirements  are  considered.  The  authors  stato  that 
due  to  the  large  number  of  impact  cells  to  be  scrutinized, 
priorities  for  in-depth  analj^sis  should  be  resolved  by 
the  contractor  Tjith  major  input  from  Resource  Planning 
Agencies.  Tables  and  charts  present  a  summarial  vieir  of 
the  findings  in  readily  under stand£>ble  form. 

Handbook  for  Zhvironmental  Impact  Analysis.  Draft  for  Department 
of  the  Ai-n^r  by  R.  X.  Jain,  L.  V.  Urban,  G.  S.  Stacey, 
Construction  Engineering  Research  Laboratory,  Champaign, 
Illinois,  April  197h^   206  pp.  12  figures. 

Recommended  procedures  for  use  by  Arnz''  personnel  in 
preparing  and  processing  environmental  impact  assessments 
(EI A)  jind  statements  (EIS).  A  method  for  evaluating 
environmental  impacts  is  presented  that  employs  an  "'attribute 
descriptor  package''  -  an  environmental  factor  indcjc  and  a 
matrix:  analysis  'Jith  suinmar;'-  comparison  of  individual 
attributes  (environmental  characteristics)  b3'-  bar  charts. 
The  problems  of  determining  relative  importance  and  severity 
of  impacts,  and  of  providing  a  single  number  to  indicate  total 
0 nvircnnental   impact  (thereby  masking  the  distribution 
of  the  impact  among  its  attributes)  are  avoided  by  assuming 
that  each  attribute  is  of  equal  importance. 

A  Ilanual  for  Conducting  Environmental  Impact  Studies.  ^J.  L. 
Ellis  and  J.  1:;.  Leias,  Virginia  Highwaj'-  Research  Council, 
Januar^r  1971,  available  through  the  national  Techinical 
Information  Service  PB-210  222,  39   pp. 

Tlais  study  suggests  techniques  to  be  eraplosj-ed  in  the  location 
of  highTT^'-s.  One  technique  is  designed  for  each  stage  of 
the  high-^:a3r  development  process:  conceptual,  location,  and 
design.  The  tecliniques  suggested  are  primarily  guidelines 
and  rel-f  heavily  on  the  input  from  professional  and 
interested  concerns,  l^ighed  values  arc  placed  on  highnay 
impacts  and  dollar  values  L-nputed  for  the  same.  A  ratio 
is  then  formed  Tjhich  serves  to  demarcate  the  least  harmful 
alternative . 
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Ilatri::  ilnaljsis  of  /dternative  s__  f_or^ !  "^"^^^,  ^^s  aouJ^cg s__Dg ve lopment . 
Draft  TeclTJilcal"  Paper  \fj  Corps  of  ^s-i^eers,  Tulsa  District, 
Juli'-  31,  1972/  itO  pp.,  \\   tables. 

A  computerized  riatru:  analrrsis  approach  to  environmental 
assessment.  Tlie  stud.7  starts  irLth  a  smimarial  State  of 
the  Arts  revieTT  as  a  touchstone  for  the  presentation  of 
its  oiTi  methodoloQ:;''.  Eoth  ''structural''  and  "nonstructural' 
alternatives  are  to  be  considered.  Tlie  approach  relies 
on  an  interdisciplinary'-  team  to  select  a  reasonable  number 
of  alternatives  from  those  possible,  to  select  a  reasonable 
set  of  parameters  and  to  determine  their  t-.Teighinr  and 
scorinr.  Tlie  parameters  arc  subsumed  under  tliree  hoadincs: 
natural,  human,  and  economic.  A  computer  program  is  used 
to  perform  a  statistical  analysis  of  the  matri::  data 
previously  determined  \rj   the  interdisciplinary-  team. 

A  IlGthodolO;'^  for  jlssessin,'^  iAvironmental  Impact  of  \ fete£ 
Resources  Dcvelo'mont.  Final  .leport  for  Departme"nt  of 
the  Interior  by  iihvironnental  Impact  Center,  Inc.,  Cambridge, 
irassachusetts,  Ilovember  1973,  II4S  pp.,  32  figures,  19  tables. 

A  nerj  method  of  analysis  is  recommended  that  integrates 
e:ristinc,  anal^Tiiic  tccliniques  into  a  single  unified  methodology. 
The  model  structure  is  modular  tdth  each  of  the  six  sectors 
-  uater,  biology,  population,  industry',  land  use,  and 
recreation  -  ana!I;^'-zed  separately  using  various  costAenefit, 
matrix,  and  computer  modeling  sub- s^/'s terns.  Interrelationships 
betueen  sectors  are  outlined. 

'■'A  I'Jethodology  for  Interactive  lie  source  Polic;-  Simulation." 
Kane,  et  al,  ^Jater  Rosourccs  Ilescarch,  9)1),  1973,  pp.  65- 
79,  charts,  matrix, 

A  para-mathematical  technique  of  environraental  assessment. 
Tlie  authors  feel  that  computerization  is  a  needed  facet 
of  assessment  j'-et  comprehensiveness  should  not  encompass 
the  TJhole  decision  process.  Tho  study  developes  a  simulation 
procedure  (KSIII)  nhdch  describes  complex  interaction  of 
both  'hard"  and  "soft''  variables  uhilo  not  requiring 
mathematical  simulation  in  its  use.  Further,  KSIII  is 
touted  as  easily  modified  and  totally  flo^d-ble.  The  KSIII 
approach  utilizes  geometric  concepts  and  an  interaction 
matri::.  The  authors  have  2  purposes  for  i:itroduction  of 
the  system:  (1)  to  iterate  that  high  order  complex  sj-'stems 
do  not  respond  continuously''  to  small  changes  but  rather 
have  a  critical  threshold,  and  (2)  to  impart  a  net;  pattern 
of  liolistic  thinking. 
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IS^]lI°E^1'BS:^2S2P.3^^^£3^^IB,^E2S^.'     J^^lius  G.  Tabors, 

l.'ater  Resolu-ces  Resoarch  Centerj  university  of  Kassachusetts 
at  iiriierst.  Part  1  of  the  iletropoliten  Landscape  Planning 
IIodGl,':  Februarv  1973,  3U  tables,  33  illustrations. 

The  developraent  and  application  of  a  laiidscape  resource 
assessment  raodel  designed  to  estimate  landscape  chance, 
both  positive  and  nerative,  caused  b^"  urbanization  in  the 
Boston  metropolitan  region  since  19h5.     The  model  incorporates 
the  quantitative  assessment  techniques  iihich  tjei'e  designed 
to  estimate  water  quality,  the  use  of  questionnaires, 
matrices,  mapping  of  va?.ue  change  isopleths,  and  other  sub- 
models for  parameter  evaluations.  This  is  onl^,'-  the  first 
step  -  a  second  step  is  planned  that  trill  be  designed  to 
provide  planners  xiith  a  model  for  land  use  allocation  and  land 
use  activity  maiiagement. 

Optimum  Fathua;'-  Ilatri::  ^alysis  Approach  to  the  Ziivironmental 
pecjjion^naI;in'^  Process.  Odum,  Ziemen,  et  al,  Institute 
of  Ecology,  University'-  of  Georgia,  Athens,  Georgia  -  Testcase: 
Relative  Irapact  of  Proposed  ITighw^r  Alternatives,  1971, 
unpublished  report,  3^   pp.,  1  map,  13  tables,  1  chart. 

Tliis  stud;^'-  singled  out  by  objective  analysis  the  best 
route  from  8  proposed  alternates  for  an  interstate  highrray 
project.  Project  actions  and  environmental,  human,  and 
economic  factors  are  compared  by  computer  analysis  employing 
scaling  factors,  :reighting  factors,  and  component  values. 
Future  irapacts  were  given  greater  weight  than  present. 
The  program  accounts  for  imprecision  b;'  allowing  a  random 
error  of  SO^l.     Confidence  intervals  for  the  given  alternatives 
are  computed  and  compared. 

A  Procedure  for  }]valuating  JJnvironmental  Impact.  Luna  B. 

Leopold,  et  al.  U.S.G.S.'Trrcular  bh^,   1971  (13),  special 
report,  2  tables. 

A  proposal  for  environmental  impact  assessment.  A  matri:: 
is  emploj^'ed  as  a  two-dimensional  checklist  as  the  first 
step  toward  defining  cause-effect  relationships  between 
components  of  the  project  and  elements  of  the  environment. 
A  dichotomy'"  of  magnitude  and  importance  derived  from  value 
judgements  is  used  to  rate  the  impact  of  each  element  in 
the  matri::.  The  stud;/  concentrates  on  first  order  effects 
to  avoid  uimecessar^r  replication.  The  major  advantage  of 
tliis  sj'-stem  is  the  ordered  comprehensive  approach  to  the 
prob3.em  of  assessment. 
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"A  Statistical  Sj'-stera  for  JDstiraatin;^-  the  Deterioration  of  the 

Huxian  Hiivironraent.''  R.  rlucting,  Steti sticaj^  and  jjithema^ic al 
Agpects  of  Pollution  Probleias,  J.  1'.  Pratt,  ed.,  pp.  12T- 
132,  chartc/' figures. 

An  innovative  approach  to  environmental  impact.  Tlie  author 
measures  deterioration  in  the  environment  as  decreased 
availabilit2''  of  functions  of  an  envii-onriiental  component. 
Such  a  decrease  rrould  be  the  manifest  result  of  competition 
of  functions;  hence  in  assessment,  one  should  analyze 
Tjhere  competition  of  functions  takes  place  thus  tagging  a 
deleterious  effect.  The  author  sees  this  competition  taking 
on  quantitative  J  spatial  and  qualitative  aspects.  In 
schematic  representation  indicators  are  used  irith  statistical 
reflection  in  the  compilation  of  "cells''  i/hich  serve  as 
units  in  planning  processes.  Tliis  paper  is  concluded 
irith  a  section  on  the  shadoi-i  pricing  of  environi:iental 
functions . 

Three  Approa^chc^jyO^j^vjLroryfientairi^^^      Analysis.  Prepared 

by  Landscape  Arcliitecturc  Research  Service,  Harvard  Universit^^, 
and  Tlie  Conservation  Foundation,  Washington,  B.C.,  Uovember 
1967,  Research  Association  -  Raj^mond  X.  Belknap  and  John 
G.  Furtado,  23  figures. 

An  overviet;  of  three  land  use  planning  analysis  methods: 

G.  Angus  IH.11,  Phillip  H.  Lexas,  Jr.,  and  Ian  L.  IIcHarg. 

The  tliree  methodologies  are  compared  on:   (l)  their 

identification  of  spatial  and  environmental  patterns  beyond 

single  factor  analysis  and  simple  spatial  location,  (2) 

their  identification  and  evaluation  of  key  elements  and 

forces  that  affect  the  quality  of  the  environment,  (3) 

their  revieir  of  ana].ysis  material  for  incorporation  in 

the  planning  process,  and  {h)   their  treatment  of  the  environment 

as  an  entity, 

note  bibliography  for  books  by  each  author,  also  good 
e^iiamples  of  IIcHarg '3  method  can  be  had  in:     VJoodlands  I'Teu 
Comraunity  Hcdford,  both  published  by  the  Center  for  licolo'gical 
Sescarch  in  Planniiig  and  Design,  University  of  Penns^-lvania 
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?aRT  B:     ilELATSD  ISSUES  AilD  j1RTICL2S 

Aesthetics  i:i  Dnvironmental  Plgnninr.  Prepared  for  U.S. 

liivironmental  Protection  Ar^enc"  hy  'i 'ashinQton  I]nvironmental 
Research  Center,  Uashinrton,  D.C.,  llovember  1973;,  lu7pp., 
6  illustrations,  h  tables. 

One  finds  different  lex'els  of  comprehensiveness  in  various 
agenc"  guidelines  and  planning-  procedures.  Tliis  stud^r 
not  onl;'-  revievrs  basic  research  in  but  also  recommends 
s;-stsmatic  methods  for  the  inclusion  of  esthetic 
considerations  in  the  planning  process.  A  \i±de   range  of 
numerical  and  non-numerical,  visual,  and  user-anal7sis 
methodologies  sre   explored. 

■An  malysts   of  linvironmental  Statements  for  Corps  of  Zh;;ineers 
''aste  Projects.  Ortlano,  et  al,  x^eport  73-3,  distributed 
bj-- ilTIS,  Springfield,  Virginia,  Ad17U7-37U. 

A  useful  touchstone  for  pi-eparing  assessment  reports. 
This  stud^r  provides  a  checklist  of  effects  for  environmental 
assessment;  projects  from  levee  building,  groin  and  ueir 
construction,  to  borroTX  pits  are  reviewed  trhile  possible 
areas  of  environmental  harm  are  listed.  The  substantive 
comments  on  secondarj'-,  long  term,  and  alternative  project 
impacts  as  trell  as  value  orientation  might  prove  valuable 
in  aligning  one's  assessment  procedure. 

"Approaches  to  Yalue  Choices.  ■•  llorman  Uengert,  Regional 

Planning  -  Challenge  and  Prospects,  'iieir  lorlc:  Frederick 
Praeger,  I969,  pp.  9t)-102. 

•'This  article  discusses  the  problems  of  values  in  environmental 
planning.  The  author  points  out  that  emdronmental  decisions 
TTill  be  affected  b^/  the  often  conflicting  goals  of  different 
professionals  tiith  different  objectives.  Such  differences 
are  based  on  tecl-uiological  background,  authority,  and 
associates  of  each  person  involved.  To  deal  :7ith  such 
difficulties,  the  author  suggests  three  basic  needs.  The 
values  must  be  identified,  an  atrareness  of  mechanisms  and 
processes  for  making  value  choices  must  be  developed,  and 
it  must  be  recognized  that  value  decisions  often  involve 
hard  choices.  Tlie  author  stresses  the  importance,  in 
decision-making  for  environmental  planning,  of  a  cost 
benefit  analysis  of  the  factors  involxTBd." 


17.     C?L  Exchange  Bibliography  ,,'691 

"Assessing  EnvironmGntal  L-npact."  Frank  L,  Cross,  Jr.,  Pollution 
Snr^iiiGerinr-:,  June  1973,  Vol.  5,  i^o.  6,  p.  3hi2) ,   teclinical 
feature,  Ipbables. 

An  e::amination  of  scientific  and  matrix:  anal^'-sis.  Tlie 
author  compares  scientific  and  subjective  impacts  and 
value  judgement  tecliniques.  He  revieus  the  methodologies 
of  Leopold,  Battelle  and  the  i\rn^  Corps  of  Engineers.  It 
is  suggested  that  environmental  data  should  be  charted  on 
an  Assessment  Function  Curve,  tJhich  mas'-  Tie  11  not  be  linear. 

"Broadening  the  Approach  to  Ilhraluation  in  Resource  Ilanagement 
Decision-IIaldng.  ■'  IJ.R.D.  Seuell,  Journal  of  I)nvironmcntal 
Ilanagement,  Vol.  1,  1973. 

This  article  concerns  itself  t.dth  the  presentation  of  a 
descriptive  model  of  tlie  policy-maldng  process.  ^Uso 
eizamined  is  the  e^ctent  to  ijhich  present  procedures  of 
evaluation  are  able  to  provide  the  data  required  by  decision 
makers.  The  entire  identification,  evaluation,  and  selection 
process  is  examined.  The  author  states  that  the  opportunity 
costs  of  using  a  resource  for  one  purpose  rather  than 
another  is  too  often  not  considered  as  a  part  of  the 
environmental  impact.  Further  he  argues  that  assessment 
procedures  are  biased  toward  development  as  he  points  out 
several  other  salient  shortcomings  in  the  present  method 
of  evaluating  environmental  impacts. 

Burrard  Inlet  Ecological  Study  for  the  City  of  Port  I'oody. 
II.  H.  Lindeman.  Vancouver,  British  Columbia:  liiikos 
Consultants,  Ltd.,  1972. 

'■'Presents  an  environmental  evaluation  methodologj'-  measuring 
hou  Tiell  an  area  meets  an  ecological  objective  or  set  of 
objectives  for  the  ecosystem.  In  the  ejcample,  a  prime 
objective  is  to  maintain  and  improve  the  environmental 
quants'-  essential  to  the  ijell-being  of  the  flora  and  fauna 
of  the  diverse  habitat." 

"The  Classification  and  Evaluation  of  Land  for  Multiple  Uses.*' 
G.  A,  Ilills,  Forestr:/  Chrpnicle,  June  1966,  pp.  1-25. 

"A  summarj'  of  the  principles  and  methods  employed  in  the 
development  and  application  of  the  folloT.dng  research,   (l) 
Classification  of  the  physiographic  (soil  and  clinate) 
features  of  land  and  Trater  bodies,  and  (2)  development  of 
methods  for  rating  plij'-siographic  classes  for  various  uses 
Tritliii;!  an  ecological  frameTJorl:.  Such  evaluation  studies 
are  done  for  timber  production,  Tdldlife  production  and 
outdoor  land-oriented  recreation.'' 


10.    CPL  bechance  Bibliocraphy  w^l 

"A  Comparison  of  Public  and  Resource  Administrator  Visual 
Perception  of  an  Outdoor  T.^ater-Based  Recreation  Area.'' 
Report  by  Institute  for  Research  on  Land  and  IJater  Resources, 
Penn.  State  Universit--,  Univcrsitc^  Park,  Penns^rlvania,  133  pp. 

Tlirough  sampling  of  public's  and  administrators'  vieir  on 
the  quality  of  recreation  area  environments,  problems  of 
Tjeighting  of  administrative  decision-making  are  revealed. 
Tlie  study  concludes  that  the  average  citizen  does  not 
generally  perceive  in  a  different  or  opposite  manner  from 
resource  administrators,  though  each  differed  consistently 
in  the  homogeneity  of  their  responses  to  the  sane  environmental 
resource.  The  authors  found  agreement  in  principle  but 
disagreement  in  application.  The  important  irrolication  of 
the  study  is  that  resource  administrators  xjill  continue  to 
have  difficulty  in  including  the  public  in  the  resource 
planning  process. 

"Comparison  of  Tecliniques  for  Impact  Assessment."  Outline  of 
lecture  prepared  by  Richard  il.  L.  Andreirs  for  liivironiuental 
Iriipact  Assessment  Short  Course,  sponsored  by  U.S.  Armcr 
Corps  of  Engineers  Institute  for  i'ater  Resources,  June  1973. 

A  reviei:  of  e:d.sting  tecliniques  and  their  ability  to  perform 
the  tasks  of  environmental  impact  assessment.  The  author 
sees  si::  principal  tasks:   (l)  the  selection  of  ''evaluative 
factors",  (2)  identification  of  the  relationships  among  the 
evaluative  factors,  (3)  formulation  of  alternatives,  (H.) 
forecasting  of  effects  of  each  alternative  on  evaluative 
factors,  (5)  display  of  the  difference  (or  "trade  offs") 
among  the  alternatives,  and  (6)  evaluation  of  tradeoffs 
among  alternative  courses  of  action,  Tlie  various  teclmiques 
noTr  under  development  or  in  use  bj'-  consultants,  such  as 
the  natri;:  procedure  developed  by  Luna  Leopold,  the  Battelle- 
ColuTabus  Laboratory's  "Environmental  Evaluation  System" 
and  others,  are  compared  in  their  ability  to  perform  these 
tasks . 

"A  Conceptual  JVamcTrork  for  Applying  Environmental  Assessment 
Ilatrij:  Teclmiques."  3.  Schlesinger  and  D.  Daetz,  Environmental 
Sciences,  X7I,  llo.  k,   July-August  1973,  pp.  Ll-16,  3  tables. 

The  matri;:  approach  gets  a  heav;>-  reappraisal  and  emerges  as 
neuly  finished  j^-ot  valuable  assessment  tool.  The  authors 
add  to  the  matri::  the  concepts  of  '"interrelationship"  and 
"probability  of  occurrence.'-'  A  description  of  parameters 
as  i:oll  as  several  necessary-  predications  for  matri::  use 
are  included.  Concluding  the  paper  is  a  delineation  of  the 
value  of  matri;:  analj'-sis  in  all  steps  of  the  planning- 
deciaioiiraaking  process. 
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Constructing^-  Ncnlinear^J^.maiaic^jj)dels  for  Socio-Environmental 
Decision-IIakin.'Ar'  A  IiethodoloH''..  California  University, 
Davis  Institute  of  Governmental  Affairs. 

"A  iiiethodoloG7  for  the  development  of  socioeconomic  sj'-stem 
submodels  uhich  might  be  integrated  into  environmental 
impact  studies  is  presented,  Tlae  so-called  method  of 
'quasilinearization'  is  incorporated  into  the  model  building 
procedure  in  order  to  obtain  values  of  unlmoiTn  and  important 
parameters.  As  an  example  illustrating  application  of 
techniques  proposed  in  the  model  construction  methodology, 
the  socioeconomic  sjj-stem  of  the  Lal:e  Tahoe  Basin  is  modeled 
and  unlcnoTvn  parameters  in  the  model  identified.  It  is 
concluded  that  social  systems  eiq^erts  Tdth  little  or  no 
mathematical  background  can  be  included  in  the  model 
building  process,  parameter  identification  schemes  can 
be  employed  to  determine  selected  model  parameters,  re- 
evaluation  of  the  model  after  data  collection  is  critical, 
and  methods  used  for  interpretation  of  some  data  is  a 
major  Tiealcnoss  in  the  present  version  of  the  model.  Some 
topics  (are)  suggested  for  future  stud;'-...." 

"Cost  Benefit  Ibthodology  for  the  Selection  of  a  iluclear  PoTier 
Plant  Cooling  System."  Dr.  Steven  SaloBion,  presented  at 
*^®  ^gfg.'"  ForuTii,  197U,  Spring  Ileeting  of  the  American 
PlX>^sical  Socfety,  Uaslaington,  D.C.,  April  22,  197U. 

An  appx-oach  to  environmental  assessment  iiith  a  decided 
economic  slant.  The  author  proposes  tTxo  matrices — a 
cost-benefit  factor  matrix  and  a  decision  matri::.  Environmental 
impacts  are  subsumed  under  socio-economic  impacts.  In  the 
decision  matri::,  tjeighting  factors  are  assigned  according 
to  a  logartlimic  scale — amenable  to  the  mechanics  of  sensory 
perception.  These  factors  are  then  multiplied  by  ''impact 
scale  factors"  to  yield  an  array  of  numbers.  The  alternative 
TJith  the  smallest  number  is  selected.  Charts,  figures,  tables. 

Bcological-Economic  Analysis  for  Regional  Development.  Ualter 
Isard.  Ilet:  York:  Free  Press,  1972, 

"Tliis  approach  begins  tjith  the  standard  economic  input- 
ou-bput  ancljrtic  method,  adds  ecological  sectors  to  it. 
Conceptually  interesting  but  goes  far  beyond  available  data." 
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"Ecolorical  Evaluation  of  Laid  for  Plai-miiic  Purposes.''  Bioloclcal 
■  Conservation,  Vol.  Ill,  April  1971,  pp.  167-172. 

/in  approach  to  land  evaluation  aiid  subsequent  environnental 
asscssnent.  ''Ecological  Zones''  are  defined  in  terms  of 
•'relative  rarity-  and  ''species  diversity".  Values  are 
imputed  ordinally  according  to  specified  criteria.  The 
author  claiias  the  ncrit  of  sinplicit3''  in  tiiis  approach. 
Having  assigned  a  "scoring"  and  a  '-'catecory"  to  each  zone 
the  final  product  is  teriried  the  "Relative  Ecological 
Evaluation  Impact",  Several  applications  of  this  method 
are  revieiied. 

Ecolo,';ical  Simulation  for  Aquatic  Environments.  Final  Eeport, 
prepared  for  Office  of  IJater  Resources  Research,  USDI, 
December  1972,  Chen  and  Or lob,  charts,  printouts,  diagrams. 

A  method  of  modeling  ecosj/'stems  and  predicting  environmental 
impact.  Tnis  J5tudy  assesses  the  impact  of  water  resources 
development  on  aquatic  ecosj^-stems  considering  not  only 
environTiiental  but  also  attendant  economic  and  social  gains 
or  losses.  An  ecological  model  is  developed  xjith  a  set  of 
balanced  equations  to  be  solved  over  a  time  space  continuum 
appropriate  to  the  project.  As  many  as  22  parameters  and 
their  couplings  are  considered  simultaneously  by  the  model. 

"An  Ecologically  Based  Simulation-Optimization  approach  to 
natural  Ke sources  Planning.-'  SriartzTman  and  DjTie,  ijinual 
Revieu  of  Ecolorc.^  Vol.  3,  1972,  p.  3h7   (5l),  printouts, 
figures,  equations. 

13.th  the  increased  implementation  of  the  multiple-use 
concept  and  upon  consideration  of  endemic  variables  and 
probablistic  inputs  of  such  factors  as  climate,  the  demand 
for  models  and  other  computer  tools  is  evidenced,  Tliese 
research  tecliniques  involve  seeking  optLnal  action  by 
S3''3tematicall;^  analyzing  objectives,  effectiveness,  cost, 
and  risks  of  alternative  managem.ent  strategies,  Tlie  novelty 
of  tliis  approach  is  found  in  combining  both  siraulation  and 
optimization  models.  The  simulation  model  is  depicted  in 
matri::  form,  computer  produced,  utilizing  indicators  of  flow 
betT:een  voit   and  column  variables.  The  simulation  model 
evaluates  such  components  as  driving  variables,  edaphic 
features,  and  plant  drynamics.  The  liner  programming  model 
is  fed  TJith  infonuation  frcm  the  Simulation  Ilodel.  Objective 
functions  are  defined  and  print  out  results  are  subject  to 
various  constraint  functions.  This  approach  also  utilizes 
feedback  from  the  optimization  model  to  adjust  conditions 
in  the  sLniulation  model.  The  authors  sec  lack  of  data  for 
validation  of  model  outputs  as  inability  to  handle  'non 
dollar  value  criteria',  as  representitive  of  problems 
requiring  furthered  research. 
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"3nviroiTiTiental  I'sialjscs'     A  Set  of  Tools  for  Land  Use  Plarming.  =' 
Jaiiies  A.  r^oberts,  paper  to  be  subiviitted  at  Se-Dtember  197U 
F.I.G.//iSCIi/An. 

A  tripartite  paper  that  addresses  the  inclusion  of 
environmental  assessraent  in  the  planning  process  rather 
than  as  a  post  facto  exercise.  The  author  discusses — (l) 
environiiental  sensitivity  analj^sis,  (2)  environraental  impact 
analysis,  and  (3)  land  use  planning  and  environiaental 
analysis.  A  methodology  for  environmental  sensitivity 
analysis  is  presented  uhich  includes  the  formulation  and 
evaluation  of  "Environmental  Sensitivity  Ilatri::",  an 
"Environmental  1/eichtinc  Ilatri::"  and  an  ''"Environmental 
Sensitivity  Ilap''.  Once  sensitivit;''  indices  have  been 
deterr.uned  for  all  environmental  pararaeters,  the  Environmental 
Ueichting  IJatriz  determines  the  relative  sicnificance/ 
importance  of  each  environmental  element  in  relation  to 
each  of  the  other  environmental  elements.  Sensitivity 
values  are  then  tjeighted  prior  to  summation  using  a  Relative 
Ecological  Value  (REV).  A  summarial  map  depicts  sensitivities 
in  the  project  area.  The  ideas  espoused  seen  to  be  a  viable 
middle  road  betrjeen  quantification  and  qualification  of 
environmental  assessment. 

"Environmental  Assessment.'*  Anderson,  et  al,  Ihvironment ;  A 
NeTT  Focus  for  Land  Use  Planning,  Donald  II,  i'lcAllister,  ed., 
RAITil  Publications,  iiational  Science  Foundation,  Uashington, 
D.C.,  October  1973,  pp.  291-300,  $  tables,  13  figures. 

Conclusions  draijn  by   the  National  Science  Foundation's 

RAifiT- sponsored  workshop  on  hoir  environmental/land  use 

planning  research  requirements  might  be  met,  and  on  identifying 

the  areas  of  new  loiouledge  needed  by  planners  and  decision 

makers. 

This  article  is  the  result  of  a  coimnittee  study  on  assessment 
procedure.  The  planning  process  is  given  a  taxonoraic 
structure  that  essential  environmental  sj'-stems  might  be 
incorporated.  The  authors  see  all  tecliniques  of  assessment 
as  falling  into  two  categories  -  those  that  tr:/  to  avoid 
the  pitfalls  of  benefit/cost  analysis,  and  those  that  tr^"" 
to  augment  benefit/cost  analysis.  The  problems  of  assessment 
and  research  needs  are  outlined. 
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Snvironir.ental  Assessment  Report.  IiisIce{;;on  County  'loard, 
iruskeGon,  lachif-an,  Ilarch  1971,  hi  pp.,  ^PA  Demonstration 
Project  ,,11010  GFS,  5  tables,  10  figures. 

''Tlie  liuskegon  County  I-Jastewatcr  Plan  entails  the  collection 
and  treatment  of  municipal  and  industrial  wastewaters  that 
are  £,enerated  in  the  urban  areas  focusing  on  the  dune 
mpounded  Kona,  iJuskegon,  and  ^"hite  Lakes.  IJastewater 
constituents  are  used  as  resources  to  be  applied  through 
irrigation  to  the  land  where  they  are  used  as  a  soil 
conditioner  or  as  nutrients.  The  environmental  impacts 
of  the  Plan  are  grouped  and  discussed  under  three  headings; 
(1)  impacts  on  the  water  resource,  (2)  impacts  on  the  air 
resource,  and  (3)  impacts  on  the  land  resource.  In  addition 
to  the  s:,'-stem  currently  being  implemented,  tliree  alternatives 
were  considered." 

"Environmental  Impact  Analysis:  Tool  for  Better  Design," 
Arcliitectural  Record,  Vol,  i55,  Februar;^,'-  197U,  pp,  65-66, 
charts,  sketches. 

A  perspectix'e  on  the  role  of  environmental  assessment  in 
the  planning  process.  The  author  sees  any  plan  as  a 
creative  response  to  a  set  of  constraints  which  in  part 
are  determined  h^  environmental  iropact  analysis.  Le  sees 
the  simplist  end  of  the  assessment  spectrum  occuring  where 
environmental  analysis  reveals  a  natural  ordering  system. 

Lnvironmental  Impact  Hearing:  Stewart  Airport  Runway  Extension. 
DIIG-DRS  J,  Vol."?,  Ho.  5,  Januarsr-llarch  1973,  p.  65  (6;, 
technical  report,  diagrams,  map,  tables. 

A  methodology'"  used  to  analyze  the  information  collected  at 
an  Environmental  Impact  Hearing  for  the  Stewart  Airport 
runway  e^rtension  is  provided.  The  airport  extension  project, 
carried  out  by  the  Iletropolitan  Transportation  Authoritj'-, 
would  provide  a  fonar  jetport  for  the  Hew  York  Iletropolitan 
area.  I'ouever,  in  order  for  the  project  to  be  approved 
by  FAA  a  satisfactory/  environmental  impact  statement  must 
be  completed.  Information  needed  to  compile  such  an  impact 
statement  is  presented,  tjith  natural  resources,  man-made 
resources,  hun.'^Ji  resour-ces,  economic  resources,  and  aviation 
program  needs  organized  into  matrijc  tables. 
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Environmental  Impact  Ilatri:^  Printout.  J.  Sorensen^  contact 
laT.  B.  lianshaTf,  VSGS,   Denver,  Colorado. 

Servin::,  as  a  supplement  to  Sorensen's  onr^oinr^  studies, 
this  circulation  lists  impact  considerations  from  a  data 
bank  for  a  series  of  project  activities.  Tlie  impacts  are 
listed  in  heirarcliical  fashion  from  the  more  general  to 
the  specific.  Attention  is  also  given  to  economic  costs 
and  trade-offs.  '.Mle  the  printout  addresses  itself  to 
coastal  projects,  the  teclinique  is  of  importance  for  it 
represents  a  xdable  approach  to  interagencj''- information- 
access  on  environmental  assessment. 

Ihyironmental  Impact .  Proceedjjigs  of  the  iimerican  Society  of 
Civil  l^nrineers  ASCE  Urban  Transportation  Division,  Speciality'" 
Conference,  Chicaro,  Illinois,  llaj*  1973,  393  pp. 

A  Tiide  range  of  attitudes  and  technical  processes  necossar;'- 
to  the  preparation  of  an  environmental  impact  statement 
are  e::^lored.  Papers  are  presented  in  four  areas:   (l) 
procedures  and  public  participation,  (2)  air  and  noise 
effects,  (3)  social,  ecological,  and  Trater  qualit;'',  and 
(I4.)  total  impact  evaluation.  ISupliasis  is  placed  on  the 
selection  of  alternative  corridors  and/or  modes  for 
transportation  s^'-stems. 

"Establishing  Priorities  Among  Environmental  Stresses."  11. 
Requiam,  Indicators  of  Environmental  Qualitj  Proceedings, 
SjTiiposium,  U.  A.  Thomas,  ed.,  lihvironmcntalj^ience 
Research  Series,  Vol,  1,  p.  71  (12),  tables,  figures. 

An  appraisa]  of  the  difficulties  of  environmental  assessment. 
Author  notes  there  is  difficultj'-  in  ranking  individual 
environmental  problems  even  among  dedicated  environmentalists. 
Apparent  effects  are  often  not  the  most  important,  and  the 
acute  often  onlj'-  shade s  into  the  chronic.  The  author  notes 
that  traditional  reductionists  favor  breaking  the  ^stem 
dotm  into  simple  components  uhich  lend  themselves  to  a 
specialized  approach.  Logistics  for  handling  unquantifiables 
are  presented.  One  uould  proceed  to  make  subjective 
evaluation  for  each  environmental  stress  using  Persistance, 
Range,  and  Value  indices.  The  simple  product  of  assessment 
scales  is  used  to  indicate  the  relative  importance  of  stress 
•with  respect  to  any  one  of  the  environmental  resources 
si'/atems. 
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''Evaluation  of  Alternatives  for  Solid  '^Jaste  Systems.''  Wen^er 
and  Rhyber,  Journal  of  Snvirormental  Systems ,  Vol.  II, 
IJo.  2,  June  1972. 

"A  method  is  presented  TJhich  incorporates  environmental, 
social  and  engineering  factors  into  the  selection  of  a 
solid  vaste  system  from  amonc  several  alternatives.  The 
methodoloa'-  relies  upon  the  establishment  of  a  data  matrix: 
for  the  criteria  and  alternatives  under  consideration  and 
upon  the  assirnment  of  Heights  to  the  various  criteria. 
A  stochastic  procedure  takes  account  of  the  inherent 
uncertainty  in  the  quantitative  values  assir-ined  to 
subjective  criteria  and  for  the  uncertainty'  in  the  assigned 
x:eightinps.  An  example  is  included  uhich  demonstrates  the 
use  of  the  method,'' 

Evaluation  of  Environmental  Intan.cjibles.  H.  H.  Coomber  and 
A.  X.  Bisiras.  lleir  lork-.  Genera  Press,  1973,  Ih  figures. 

The  available  methodologies  for  evaluation  of  intangible 
benefits  and  costs  associated  tdth  the  use  of  the  environment 
are  reviewed.  Various  monetarj"-  and  non-monetar;''  techniques 
are  discussed  along  T-dth  their  relative  strengths  and 
T-iealmesses. 

"Evaluation  of  Impacts  and  Alternatives.''  Outline  of  lecture 
by  A.  Bruce  Bishop  for  Environmental  Impact  Assessment 
Short  Course,  sponsored  by  U.S.  Anrf/  Corps  of  Engineers 
Institute  for  i^ater  Resources,  June  1973,  30  pp.,  lli  figures. 

A  comprehensive  discussion  of  the  principles  of  evaluation 
and  decision  mald-ng  in  impact  assessment.  Of  particular 
interest  is  the  section  entitled  ''iiethods  for  Multiple 
Criteria  Evaluation"  uhere  the  author  describes  and  critiques 
existing  methodologies  in  regard  to  "(l)  how  they  fit 
into  and  Tjork  in. thin  the  evaluation  process,  (2)  their 
methodological  problems,  aiid  (3)  their  value  as  a  mechanism 
for  soliciting  public  Input  of  values."  A  matrix  is 
included  for  summary  comparison  of  the  methods. 
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"Evaluation  of  i'atural  Environments.''  II.  l^'-ers.  Indicators  of 
^virormiental  Quality j  ^v.  A.  Thomas,  ed.,  Ihvironmental 
Research  Series,  ''^ol.  1. 

A  teclinique  for  environmental  evaluation  and  assessment. 
TliQ  author  states  that  the  e valuator  should  be  a  purveyor 
of  information  to  a  TJide  circle  of  interested  parties 
involved  in  the  decision  process.  I-!e  selects  two  categories 
of  environmental  resources  for  e:Tploration;  variability 
and  accessibilitj-.  Variability  is  accounted  for  by 
biolo£ical  mapping  and,  in  pro:jrijnate  areas,  is  an  easily 
quantifiable  index.  Author  employs  Distribution  Change 
Measures  (DCII)  and  Inter-Association  Change  lieasures  (lAII) 
in  the  assessment  of  impact. 

A  Frameuoric  for  Identification  and  Control  of  Resource 

^^i^^'^jL4■^■^£^LjfLC!^°^^Aj•^  ^"  ^^^.  ^'-Ul"^^iplQ  ^se  of  the 
Coastal  Zone.  J.  C.  Sorensen,  Ilaster's  thesis  published 
by  the  Department  of  Landscape  Architecture,  College  of 
Environmental  Design,  University  of  California,  Berkelejr, 
June  1971. 

"Included  is  a  methodology  of  environmental  impact  assessment 
as  an  improvement  over  U.S.  Geological  Survey-  Circular  61i5. 
There  are  four  matrices,  A  (Residential,  Commercial, 
Agricultural),  3  (Recreational),  C  (Extractive),  and  D 
(Industrial,  Transportational) .  Tlae  mati-ices  associate 
possible  adverse  impacts,  broken  dotni  into  initial  conditions, 
consequent  conditions  and  effects,  TJith  causal  factors.'' 

"Getting  at  the  Issues."  Vdllis  and  Associates,  Froc-ressive 
Architecture,  June  197^1,  p.  82  (5),  1  figure,  5  diagrsSis, 
charts. 

California  is  one  of  four  states  in  the  nation  to  require 

mandatory  Environmental  Impact  Reports  (EIR).  The  lack 

of  criteria  and  procedures  of  standard  environmental  data, 

and  of  methods  of  evaluation  has  led  to  confusion  mtliin 

the  building  industry.  The  Building  Research  Advisor 

Board  (;dRA3)  has  proposed  to  develop  criteria  and  procedures 

iihich  would  help  builders  and  planners  prepare  SIRs  and 

help  government  officials  evaluate  and  process  the  information. 

Eoney  Hill:  A  System's  Analysis  for  Planning  the  Ilultiple  Use 
of  Controlled  Areas'.  cTarl  Steinitz,  et  al,  U.S.  Armj'- 
Engineer  Institute  for  Fater  Resources,  IliR  Report  71-9, 
2  Vols.,  October  1971. 

■'Tliis  is  another  approach  to  resource  inventory  from  the 
perspective  of  landscape  arcliitecture ,  using  computer 
graded  data," 
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"Inpcct  -Analr/sis  Usiii(L  Differentially  ifeichted  Evaluation 
Criteria,  i'  A.  B.  Crarrfoi-d,  Ijjltiple  Criteria  Decision- 
malcinf;,  Coclirane  and  Zeleny,  eds..  University  of  South 
Carolina  Press,  1973,  tables,  equations. 

This  paper  is  of  two  parts;  the  first  deals  Tiith  a  method 
of  analj'-zino,  alternative  plans  using  multiple  evaluative 
criteria,  and  the  other  discusses  its  application  in  an 
analysis  of  the  value  of  impacts  of  several  highuay  corridor 
alternatives.  Delphi  tecliniques  are  used  to  generate 
needed  information  for  the  model.  After  the  T-^eights  of 
evaluative  criteria  are  established,  a  computer-aided 
analysis  procedure  jrLelds  the  impact  infoiroation.  In 
final,  through  a  computer  generated  matrix  the  alternative's 
value -sensitive  consequences  can  be  learned. 

Impact  of  Large  Recreational  Developmonts  Upon  Semiprimitive 
Ijivironnent s .  An  Overvieu  of  the  liSU-i'ISF  Gallatin  Canyon 
Study,  James  J.  Jezesld.,  et  al.  Bozeraan,  Ifontana:  ibntana 
State  University,  Center  for  Interdisciplinary  Studies, 
June  1973. 

•'One  of  the  best  academic  studies  of  environmental  impact, 
heavily  funded  by  the  National  Science  Foundation.  Referral 
summaries  of  the  research  appear  in  Planning  Ilagazine,  16 
Ilajr  1973,  and  in  the  Journal  of  Soil  and  TJater  Conservation 
for  September-October  1973." 

"Impact  Statements  and  Impact  Assessment.''  R.N.L.  Andrews, 
keynote  address  presented  to  the  Engineering  Foundation 
Conference  on  ''Preparation  of  Environmental  Impact  Statements," 
"enniker.  Hew  Fampshire,  July  29,  1973,  l8  pp. 

This  Paper  calls  for  a  reworking  of  present  preparation 
procedures  for  environmental  impact  statements  by  re vanning 
the  earlier  stage — the  assessment  process.  The  author  views 
the  statement  as  an  end-of-the-pipo  legal  document  rather 
than  as  a  valuable  planning  tool.  Five  principles  seen  as 
critically  important  considerations  in  impact  assessment 
are  submitted^  that  assessment  is  primarily  a  predictive 
process 3  of  interest  are  impacts  on  resource  functions; 
actions  impact  not  only  on  discrete  characteristics  but  on 
sj'-stems;  appropriate  criteria  must  be  used  for  selecting 
the  characteristics  of  alternative  actions5  functions 
valued  by  affected  publics  and  professionals  must  be 
identified. 
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Inde::  of  the  Composite  ^vironment  (ICE):  -:  Basis  for 
ii<Valu?atin.^^  IJnvironinental  Bf  f  ects^f^  ijlectric  PotTor 
Generatin;;__Plajits  in  Response  to  flj^T/i.  II.  Bender  and 
S.  3.  iihned  of  the  Oak  Rid^e  national  Laboratorjr,  IJarch 
197h,   77  pp. 

Hie  authors  propose  "a  systematic  assessnent  method  that 
T-dll  enable  those  concerned  tiith  fair  assessrient  to  see 
uhere  the  the  subjective  Judgements  are  made,  hotr  they 
affect  the  environmental  balance,  and  riiiether  they  are 
rational,"  An  index  is  developed  that  shoirs  a  balance 
betTjeen  environmental  effects  and  economics.  The  Index 
of  the  Composite  Ihvironment  (ICE)  for  a  particular  sj^'stem 
and  site  is  a  function  of  environmental  Damage  Characteristics 
(DC),  Controllability  Values  (CV)  and  i-egulator^r  limits 
subject  to  resource  and  monetary  constraints.  A  monetary 
cost/benefit  analysis  is  performed  in  parallel  and  the 
resultant  values  paired  tdth  the  ICE  values  to  show  the 
monetary  change  from  the  use  of  an  alternative. 

Institute  of  Environmental  Sciences,  1972,  Proceedings.  l8th 

-Annual  Technical  Meeting,  pp.  332-3^2.  figures,  maps,  charts,  pic. 

This  conference  included  a  series  of  papers  in  the  area 
of  remote  sensing.  As  this  mode  of  environmental  impact 
analysis  is  ascendant,  the  articles  presented  are  of  value. 
The  authors  provide  a  source  of  background  information  on 
the  technical  aspects  of  and  an  exposition  of  applications 
for  remote  sensing.  Articles  cover  such  topics  as  the 
depolarization  of  lazer  light  from  polluted  waters,  the 
remote  sensing  of  shore  areas,  the  remote  sensing  of  cil 
spills,  and  image  anal^'-sis. 

Interaction  Eetueen  Resources.  USDA  national  Forest  Service, 
Region  b,  Atlanta,  Georgia,  Environmental  Research  Group, 
Georgia  State  University,  December  1973^  matrix,  maps, 
tables. 

Ai  interesting  approach  to  resource  management  and  the 
assess]:icnt  of  impact.  The  studjr  was  done  in  tandem  i-dth 
a  socioeconomic  anal^^gis  of  each  geographic  region.  In 
each  region  a  group  of  l6  resources  uas  identified  as 
contributing  significantly  to  the  economic,  social,  spiritual 
rrellbeing  of  the  populus.  Levels  of  production  on  the 
listed  resources  are  given  in  a  numerical  matrix.  In  a 
"catal^rfcic  process"  proposed  utilization  of  one  resource 
to  any  given  degree  TJill  ■rLeld  information  via  the  matrix, 
of  the  effects  on  the  other  l5  resources. 
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International  S.-'.Tnposiuri  of  Modellin,'^  Techniques  in  l.^ter 
-Resources  Sr stems.  A.  K.  Bisiras,  ed.  Ottawa,  Canada , 
Vol.  1,  2,  3,  1972. 

An   exliaustive  conpendiun  of  modollinc  techniques  in  the 
field  of  uater  resources,  specifically'-  in  evaluation  of 
pollution  levels,  discharge/recharge  cycles,  flood  control, 
economic  cost/benefit  studies,  and  {general  compilation 
of  data.  Discussions  are  presented  on  the  applicability 
of  such  modelling  processes  to  environmental  management 
decisions.  The  editor  sees  the  issue  to  be  very  decidely 
on  the  side  of  having  a  model,  no  matter  hoTi  crude,  rather 
thaji  none  at  all.  Papers  on  the  desirable  and  undesirable 
qualities  of  sj'-stems  methodology'-  are  included. 

''A  P'nilosophj'-  of  Qivironmental  Impact  Assessment."  R.iJ.L. 
Andrews,  Journal  of  Soil  and  Uater  Conservation,  September 
/October  1973,  Vol.  26,  No.  5,  p.  197  (7;. 

A  lucid  presentation  of  the  underlying  reasons  for  assessment. 
Tliree  historical  rationales  are  discussed:   (1)  as  a  separate 
process,  (2)  as  a  source  of  information,  (3)  as  a  new 
concept  of  planning  analysis.  Six  purposes  of  environmental 
assessment  are  envisioned.  Assessment  problems  are  laid 
bare  and  mitigation  measures  are  discussed. 

"Pliilosophy  of  Environmental  Impact  Assessment.''  3.  Flamm, 
Journal  of  Soil  and  Hater  Conservation,  Vol,  28,  ilo.  5, 
Scptenber/Octobcr  1973,  p.  201  {h) , 

In  tliis  vietT  of  the  assessment  process,  preferences  are 

e:q3ressed  for  an  operational  model  dealing  Tiith  interrelationsliips. 

l.'hen  concern  Tlth  process  and  procedures  dies  dotjn,  quality 

and  Gubstantitivo  aspects  can  be  more  attended.  He  defines 

adequate  statements,  03:plains  uhy  a  matrix  "in  suo  Jure'' 

is  not  enough.  A  broad  qualitative  procedure  of  environmental 

assessment  concludes  the  paper. 

"A  Pliilosophy  of  Environmental  Impact  Assessment."  J,  Jordan, 
Journalof  Soil  Conservation.  Vol.  28,  ITo.  5,  September/ 
October  1973,  p.  205  {3),   figures,  maps. 

isEPA  has  resulted  in  too  much  attention  to  its  102  (Z)C 
and  consequently  a  dimunition  of  attention  to  its  other 
parts.  The  author  further  states  that  one  cannot  discuss 
a  frameiTork  for  assessment  prior  to  considering  assessment 
in  terms  of  the  broader  planning  process.  The  methodologies 
of  Johiison,  Ortlano,  and  ilndreti  are  reviewed.  A  caveat  of 
employing  specific  methodologies  as  a  singular  means  of 
attaining  satisfactory'-  environmental  assessment  concludes 
the  paper. 
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"Physical  S3'-stens  "odellinQ-  as  a  Tool  in  'Jater  Re  source  a 
Plannin;^.''  Tall,  et  al,  Zh£ineerinr:_  Journal,  Vol.  56, 
No.  9,  September  19,  1973. 

A  short  critique  of  past  and  present  Canadian  assessnent 
systems.  The  article  notes  that  only  recently  have  concepts 
of  "environmental  quality'  and  ''social  irellbeing"  been 
incorporated  into  these  systems.  The  author  presents 
this  interpretation  of  the  assessment-planning  process 
in  floTT  chart  format.  Attitudes  touard  economic  development 
that  tiill  significantly  influence  the  objectives  of 
environmental  qualit;''  are  noted.  In  interdisciplinary'- 
assessment  studies  he  must  define  hou  each  specialist  vierra 
the  problem,  tiio  rdll  use  the  model  and  Trhat  is  modeled. 

A  Proposed  "cthodolorry  for  Assessinr,  Alternative  Teclinologies. 
Philip  L.  Bereanb,  et  al.  Ithaca,  ileu  Yorlc;  Program  on 
Science,  Teclinolog;'-  and  Societj'-,  December  1972. 

"This  approach  attempts  a  tiered  categorization  of  chains 
of  future  impacts,  sometrhat  similar  to  that  cf  Sorenscn 
but  not  computerized.'' 

"Sociological  Considerations  in  Systems  Analysis,"  "Social 
Data  Requirements,"  "Assessment  as  a  Predictive  Process." 
Evan  '.T.achos,  papers  presented  at  Short  Course  Impact 
Assessment  in  I.'ater  Resources  Planning j  June  1973. 

Tliis  paper  fits  environmental  assessment  into  the  overall 

functions  of  the  human  ccranunity  and  social  system.   "Social 

Ihvironment"  is  defined  as  a  tripartite  structure  of 

territorial  variables,  sociological  variables,  and  cultural 

variables.  The  author  notes  in  social  systems  a  conflict 

between  short  term  goals  and  long  range  consequences, 

though  the  social  sj^stem  can  be  part  of  the  same  methodological 

considerations  which  demarcate  the  interaction  of  interdependence 

of  all  environmental  sr/steino  and  their  components.  Projects 

vjill  affect  the  inputs,  throughputs,  and  outputs  of  the 

social  s^'-stem.  A  "Generalyzed  Protocol"  (G?)  is  introduced 

containing  elementary  units  and  basic  vai'iablcs  involved 

in  environmental  design.  The  author  contends  not  only 

should  environmental  assessment  ccnsidor  alternative  and 

future  consequences  of  a  pro.ject,  it  is  equallj'-  important 

that  assessment  be  considered  as  a  predictive  process,  as 

a  iray  of  evaluating  uncertainty  and  as  a  means  of  forecasting 

probable  or  possible  developments.  A  four  dimensional 

matri::  for  environmental  assessment  is  articulated. 
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A^RevieTT  of  Environmental  Impact  Assessment  I.'ethodolop.ies . 
Prepared  for  the  Office  of  Research  and  Development,  U.S. 
Environmental  Protection  Ardency  by  Ilaurice  L.  ^.ferner  and 
Edtiard  ::.  Preston,  April  197U,  2?  pp.,  1  table. 

One  author's  review  of  seventeen  selected  methodologies. 
Their  strengths,  treaknesses^.  and  potential  ran^e  of  use 
are  judged  in  terms  of  the  follomng  criteria;  impact 
identification  J,  measurementj  interpretation,  and  communication, 
resource  requirements,  i-eplicability,  and  fle:d.bility. 

"Some  Suggestions  on  the  Content  and  Organization  of  Environmental 
Impact  Statements."  Dickert  and  Sorensen,  Environmental 
Impact  Assessment:  Guidelines  and  Comjientary,  ed.  b;'- 
Dickert  and  Comeny,  University  of  California,  Berkeley,  197U. 

Kerein  the  authors  prepare  their  oim  outline  as  a  format 
for  handling  effectively  both  content  and  organization  of 
environmental  affectation  listings.  Several  e^camples  are 
followed  demonstrating  their  variations  on  a  theme.  The 
matri:^-c  he  delists  can  prove  of  value  in  analyzing  the 
comprehensibility  of  one's  oxjn  assessment  process.  Indirect, 
direct,  secondary,  primary'-,  tertiary,  short  term,  long 
term,  beneficial  and  adverse  impacts  are  considered. 

"Surve^d-ng  IjLghuay  Impact,  Sullivan  and  Ilontgomery,  Environment, 
Vol,  lli,  llovember  1972,  p,  12  (18). 

A  perspective  on  highway  impact  assessment.  Authors 
state  that  the  FIITJA  rightly  interprets  ''onvironment"  in 
I!EPA  as  inclusive  of  the  human  environment.  A  problem 
of  standardization  is  seen  in  the  assessment  procedure 
of  interstate  EISs.  The  impact  of  highwa^/s,  especial!^'- 
through  urban  areas,  is  assessed  in  physical  and  socioeconomic 
variables.  Present  assessment  techniques  are  hardly 
worth;-  of  the  sopliistication  of  our  technology,  the  authors 
conclude. 
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S^rstemG  Aial3'"sis  and  Simulation  Scolor;',''.  B.  C.  Patten, 
University  of  Georrfiap  Athens j  Georgia.  Hew  York  and 
London:  Academic  Press,  1971. 

a  handbook  of  computer  tecluiiques  and  ecology.  Author 
devotes  first  part  of  book  to  the  analytical  theor;;'  beliind 
computer  modelling  and  to  an  introduction  to  the  art  of 
computer  programming  (wherein  some  knoirledge  of  computer 
operation  would  be  helpful).  The  author  is  of  the  d;>Tiamic 
model  persuasion.  I'e  presents  both  analog  and  digital 
methods  and  introduces  a  s::,''stem  where  both  are  used  in 
tandem  during  the  evolvement  of  the  ecological  model. 
Author  claims  some  value  in  his  approach  both  from  a 
descriptive  and  managerial  standpoint.  The  last  part  of 
the  book  is  devoted  to  case  studies  to  evidence  the  mei^it 
of  Iiis  sj'stem — the  structuring  of  thought  during  environmental 
assessment. 

A  Teclinique  for  Environmental  Decision  Ilaking  Using  Quantified 
Social  and  Aesthetic  Values »  Developed  for  Atomic  o^Jnergy 
Commission  by  Battelle,  Pacific  IIorthTrest  Laboratories, 
Pebruarjr  197^,  2U2  pp. 

Part  of  a  four  phase  study  designed  for  the  evaluation  of 
social,  economic  and  environmental  tradeoffs,  this  project 
deals  Tdth  the  measurement  and  quantification  of  aesthetic 
and  social  values  pertaining  to  nuclear  plant  siting.  A 
method  is  devised  for  combining  social  values  xri.th  ''teclino- 
econonic  values."  Derived  social  values  become  weighting 
factors  for  the  teclino-economic  values.  A  survey  was 
draim   up  to  measure  respondents  direct  tjeighting  of  eight 
criteria  in  the  order  of  importance.  First  order  and 
multiple  correlation  analyses  Tiere  performed  on  the  data 
to  deduce  significance .  Also,  a  method  for  quantifying 
aesthetics  is  developed.  Relationsliips  bctTieen  vieivscape 
quality  and  its  basic  components:  attractiveness,  vividness, 
and  unity  were  expressed  by  ''fundamental  equations.''  A 
tecliniquo  is  explained  for  determining  the  number  of 
vieTOoints  to  be  used  in  defining  a  viewscape,  determining 
the  structural  impact  on  each  vietjpoint,  and  for  collating 
these  measurements  into  an  index  of  aesthetic  impact. 
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•'The  Trcatnent  of  Pdsk  and  Uncertainty.''  IlirshlGifer  and 
Shapiro,  Public  E:43enditure s  _and  j'olic:,'"  ■'^^s^^sis^,  IlavGinan 
and  Ilargolin,  eds.  Chicago:'  IlarMiaiir  Fublishinr  Company, 
1970. 

A  proposal  for  the  handling  of  uncertainty  in  decision 
making.  Tliis  article  is  of  special  interest  to  those 
persons  uho  iiish  to  refine  their  assessment  procedure  by 
incorporating  future  uncertainty  and  hence  resulting  in 
a  more  accurate  product.  In  keeping  tjxth  recent  theoretical 
trends,  the  uncertain  future  is  pictured  as  a  set  of 
hj'pothetical  alternative  ''states  of  the  Trorld.''  Claims 
to  present  consui'iption  and  claims  to  future  consumption 
Tiould  be  valid  if  and  only  if  their  respective  alternative 
states  of  the  Tjorld  exists.  A  Present  Certainty  I^quivalent 
Value  (PCS?)  is  developed  through  a  mathematical  process 
as  the  generalization  of  the  Present  Value  (PV).  TMle 
the  article  addresses  itself  to  issues  of  primarily  economic 
nature,  environmental  terms  can  be  readily  applied. 

Upper  lassissippi  Pdver  Comprehensive  Basin  Study.;'  ''Appendix: 
^--Aesthetic  and  Cultural  Values,''  Phillip  II.  LeiJis,  Jr. 
and  Associates  for  USDI,  National  Park  Service,  ilortheast 
Region,  I969. 

An  environraental  resource  inventorjr  and  analjrsis  that 
attempts  to  locate  and  to  record  graphically  major  scenic, 
recreational,  landscape,  and  cultural  features/parameters, 
that  have  previously  been  considered  intangible  and 
unquantif iable ,  vJliile  only  a  small  part  of  a  much  larger 
and  comprehensive  study,  this  report  is  an  e:^ample  of  an 
inventor^r  mapping  and  overlajring  technique  for  environmental 
analysis.  Tae   author's  concept  of  environmental  ''cori-idors"" 
is  also  presented. 
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